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ORGANIC COMPOtJ]>g>S 



The myetijion relates to no-vel dyestofEand-mixtures therfiOf,-1he use of-swhrcoinp'Oun^ 
S and/or mixtures for printing recording m^iterials, especially paper or papery substrates, 
textile fibre materials, plastic films and plastic transparencdea by the iidcjet printing 
process and also to the recording materials printed thereby. 

InJget printing jarocesses are becoming more and more important for industrial 
10 applications. 

Inkjet printing processes are known. In what follows, the principle of feikjet printing will 
only be discussed very briefly. Details of this technology are described for example in 
the Ink- Jet-Printing section of R.W. Kenyon in "Chemistry and Technology of Printuig 
15 and Imaging Systems". Peter Gregory (editor), Blackie Ac^idemic & Professional, , 
Chapraann & Hall 1996, pages 1 13-138, and references cited therein. 

In the Inkjet printing process, individual droplets of tiie ink are sprayed from a nozzle 
onto a substrate in a controlled manner- Tlie continuous inlget method and the drop-on- 

20 demand metiiod are employed predominantly for tins purpose. In flie case of flie 
contimious inlget raediod, the droplets are produced contiauonBly and droplets not 
needed for printing are diverted into a collecting vessel and recycled. In the case of the 
discontmuous drop-on-demand method, by contrast, droplets are generated and printed 
as desired, i.e. droplets are only generated when this is necessary for printing. Hie 

25 dft^lels may be generated for example by means of a piezo iny et head or by means of 
fhermsJ enea^ (bubble jet). 

By additionally disposing at least one nozaie with yellow, magenta or cyan ink side by 
side it is possible to obtain colour reproductions in higji quality- This process is known 
30 as polyohromalic printing or, ^en three colour components are used, as tridbromatic 
jarinting. 



■►■^ VK PATENT OFFICE ® 

The compodtion of the invention can be used with all koowx and soitable Inkjet prinim 
for printing paper or papery substrates, textile fibre materials, plastic films and plastic 
transpai^cies. Has applies not omly to the use in monochromatic printing but also to 
polychromatic printing} especially trichrotnatic printing* 

5 

The compositicm of the ink for the Inkjet printing process has to possess a suitable 
conductivity, .sterility in storage, viscosity and surface tension to meet the Specific 
requirements of in]cjet ink. In addition, the prints on the recording materials have to 
have good properties and fastness. 

10 

Useful recording materials, as mentioned above, are preferably paper and papery 
substrates, textile fibre materials, plastic films and plastic transparencies. But glass and 
metal may be used as well. 

15 Useful papears or papery subistmtes include all known such materials. Preference is given 
to papsrs or papery substrates coated on at least one side with a material which is 
particularly receptive to ink compositions. Such papers or papery materials are 
described inter alia iu lOE 3018342, DE 444655X, EP 164196 mi BP 875393. 

20 Useful textile fibre materials are in particular hydroxyl-containiag fibre materials. 
Rrefejffence is given to cellulosic fibre materials, which consist of or conaprise cellulose- 
Examples are natural fibre materials such as cotton, linen or hemp and regenerated fibre 
materials such as« for example^ viscose and also lyocell. 

25 Useful plastic films or plastic transparencies include all known such materials. 
Preference is given to plastic films or plastic transpansncies coated on at least ooe side 
with a material which is particularly receptive to the ink compositions. Such plastic 
films or plastic transparencies are described inter aKa m EP 755332, US 4935307, US 
4956230, US 5134198 and US 5219928. 

30 

This invention provides dyestuff according to the fottttaila CD 
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(I). 



wherdua 

Ri, Rz, R3, R4. independently fixjrn each other signifies H. SO3H. SCfcR* SOaNRR", 
5 COOR, COOH. OH. altowy, NCOCH3, or m:R", at two of the Bubstttuents Ri, Ra. Ra, 
or Rt fom together a ring whioh is aancaled to flia benzthiazolo raoitifi 

Rs, R<J, R7t R«. intlependeatly ftoto each other signifies H, Methoxy. Alkyl, Aiyl, 
AlkOTQr, SO3H. SO3R. a. Br. F, NR-R". SOa-CHz-Ctia-OH, or or two of the substltuenis 
10 Rs, Re, R7. or R«. fom together a ring which is annealed to the phenyl group of Jhfi 
aminopyiazoh) moltie. 

R. R' and R" are indcpendeatly fiom each other H. alkyl or altowy or arylgroups 
groups. 

Alkyl and alkoxy groups redferred to «^ovc are preferably raacads 

ASkyl and alkoJty groups tefisrred to above ate preferably radicals mfh up to 8 carbon 
atoms, more preferably up to 4 carbon atoms, e.g., butyl and niore preferably 1 or 2 
20 caibon atoms; any substiments thereon may be halogen, hydroxy, cyano. alkoxy, acyl, 
acyloxy or acylamino. Those alkyl or alkoxy groups having 3 or more carbon atoms 
may be straight-chain, brandbed or cyclic, for exam^ple, cyclohwtyL 



15 



25 The invention provides in another of its aspects a process for the production of 
dyestnffs according to the formula 1 wherein a diazotised amhie of fonnula H 
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>— NHg (II) 



i$ coupled with a conqxMiud of foimula III; 



5 




The compounds of fonnulae n and III are knowix starting materials, although they may 
also be readily synfliesiscd from commonly available xeageats via known syntheses. 
Diazotisation and coupling are effected in the usual manner. Preferably the aimne II is 
10 diaisotised at a tercq:)erature of from 0 DBG to 20 DEG C. and at a pH of from 0 to 2, 
moKi preferably 0 to 1, The coupling reaction is preferably carried out at a t^mpecatuie 
<rf from 0 DEG to 40 DEG C. and at a pH of from 0 to 7> more pief erably 0 4 . 

Dye$tiji£fs according to title fbtmula O may be isolated firotn the reaction medium 
15 according to known methods, for example, by malting out with an alkali metal salt« 
filtering and drying opfionaUy in vacuo ai a sli^itly elevated temperature. 

Depending upon the reaction and/or isolation condidons, the dj^estolEs according to the 
formula (I) may be obtained as the free-acid, salt or nfiixed salt ftmn, containing^ for 
20 example^ one or more cations selected from the alkali metal cations. e.g.» the sodium 
ion, or an ammonium ion or an alkylammomum cadon, e,g., mono-, di-, or tri'^methyl or 
ethylammonium cations. The dyestuffs may be converted from the free-acid form to a 
salt or mixed salt form or vice-versa or from one salt form n> another according to 
conventional techniques. 

25 
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The compounds of fbrmula (1) may be COT.verte4 into dyeing pceparations. Processing 
into stable liquid, preferably aqueoufi,- or solid ferannlaiBd or powder fbnn) dyeing 
5 preparations may take place in a generally known miautex. 

A fijrther embodiioBnt of the invention relates to ttie use of the above mentioned 
compositions for the ink-jet pdntiag process. 

10 In the following examples, the temperatures are given in degrees cdsius. The 
percentages and parts arc undersbjod to be by weight 

EXAMPLB 

15 173g of metliattilic atid were diazotazed at 0 to 5 *C and reduced by 269g Sodium 
sulfite in Hie presence of 40 sodium hydrqgencarbonate at 14 to l^*^. after this step the 
product was hydiolized by adding 330g sulfuric acid (85%) at 75°C. The resnltmg 
hydrazine was filtered off and at pH 7 reacted with 82g 3-AminocTOtomc nitrile. The 
IMOdnct was presipitated by adding 350g hydrochloric acid, filtered off, washed and 

20 dried which yields apress cake of 270g of l-(3'-suIfophenyD-3-ineliiyl-5-aminopyrazol. 
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Table 1: sutwtihited anrinopyrazoles 



Code 








Rs* 


R9' 


1 









m 




2 


CH3 




en* IT 

oiJ3jri 


m 
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SO3H 






SO3H 





4 




SO3H 
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S 




SO3H 








6 




SO3H 


OCffe 






7 






SO3H 










NH2 


SQ3H 
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10 






SO3H 






n , 






COOH 






12 












13 


0 
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14 


SO3H 








15 


- 


•or" 


- 


- 


16 


- 




- 


- 


17 


- 


SOjH 


- 


- 


18 










19 


SOaH 








20 











5 EXAMPLE 

218g 2-aniino-nitrobenzeiie-5-si]lfanic acid weie added to llOOml of a 1.0 Molar 

r 

Sulforic acid at 5^C and dia;;x»tazed. The msultiJQg suspension was slowly added a 
aolutiou of 18Qml water, l52g NHUSCN and 5g CiiCSCN)^ ai 0 to 5 ^-C ant stirred for 

10 additional 3 hovx^ at rommtemperature. The reaction mixture was poured into a hot (90 
to 95**C) suspension of lOOOml water, 500g iron powder and 17g of a 37% hydrochloric 
add and the resulting suspension was stirred tin the reduction was completed. The 
mixtuces was brought to a pH of more than 9 md the iron slurry was fllterod off. The 
product was precipitated by lowering dia pH, filtered off, washed and dxyed. this yields 

IS 200g product (2-Aniino-benzthiazoIe"5-sulfomc acid) as an press cake. 




Table 2: substituted benaaMazoles: 
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Code 






R3' 


R4' 


1 


SO3H 


- 






2 


SO3H 


- 


CH3 


> 


3 


SO3H 




OCH3 




4 


COOH 








5 


OCH3 








6 




OCH3 






7 




SQ3H 






8 




SO3H 


OCH3 
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n 


SQiNH2 






10 










11 






COOH 




32 


» 








13 






COOEt 
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- 




NHa 


- 


15 


- 


- 


X 


- 


16 
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- 


OCH3 


S03H 


17 


- 








18 










19 






/ 




20 








CQOH 


21 








SOsH 


22 
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5 EXAMPLE 

To 500g sulfuric acid (98%) 40g sodium nitrite were added and cooled to 5*C. To the 
cooled solution 115g 2-Anuno-benzthiazole-5-sulfoiiic acid were added while adding 
62Sg of crushed ic^ to keep the tcmeratuxe low. After the diaisotation of the 2-Ainino- 
10 benzthiazole-5-siiTfOTric acid has been completed, this suspension was added to a 
soluiion of 1000ml water and 127g l-(3'-5ulfophenyl)-3-methyl-5-aniinopyrazol. The 
pH was kept at about pH 5 to 6 by adding about 1330g of a 30% NaOH solution* The 
luixtuxe was stirred until the coupling was copletBd. The resulthag dye was purified by 
diaflltration 

15 
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The affinity of (his dyestuflf was exceBeat (>95%). The laigration of the dyesttifF, wMdh 
is decisive for th& levelness of dyeings, and its fastness, especially light and wet 
fastness, and also icts boiling resistance, w^e very good. 



dye Nr.. 


Struktor 




1 






2 




404,9 






427/* 


4 




4354 . 


5 




439,7 
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Claims 

. 1. dyestufif ac^ofijing to the jfonnuk (I) 

5 





whearem 

Ri. IR2, R3. 154. independently from eadi other signifies H, SO3H, SO2R, SOjNRBl"; 
10 COOR. COOH, OH, alkoxy, NCOCH3, or NR'R", or two of the subsdOMHtte Ri, Rj, 
or Ri fom together a rii^g which is amiealed to the benzthiazole moitie 

Rs, Re. R^. Rs, independently from each other signifies H, Mefhoxy, Alkyl, Aryl, 
Alkoxy. SO3H. SO3R. a. Br, F, NR'R", SO2-CH2-CH2-OH. or or two of the snbstitnents' 
15 R5, R;, R7, or Rs, fom together a ring which is annealed to the phenyl gioup of Hie 
aminopyrazolo moitie. 

R, R' and R" are independendy fiom each other H. alkyl or allcDxy or teylgroixps 
groups. 

20 

and the salts and mixtuecs tfaereof. 

2. A process of dyeing ox priadng fltoous materials consisting of natural and/or 
syttthetic polyamides by applying thereto dyestufis according 10 fonnnla I as defined m 

25 claim 1, thrfr salts or mixtures thesteaf. 

3. Hbtous materials consisting of natural and/or synflietic polyamidcs dyed with 
tfyestuffa of foraiula 0) as deSned ra claim 1, their salts or ndxtures Iheteol 
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Abstract 

_ .The.inKen^oarelates.to noveLazo-dyestaffer th&use of such con5)ounds and/or-aiixtures- 
for printiiig recotding materials, especially paper or papery substrates, textile fibre 
inaterials. plastic films and plastic ttaiUpBtaicies by the inl^et printing process and also 
to the recording materials printed Ibetel^. 
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